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(54) WAVELENGTH MULTIPLEX SIGNAL LIGHT 
GENERATOR 

(57) Abstract: 

PURPOSE: To realize a wavelength multiplex signal light 
generator capable of collectively generating ultra-short 
pulse signals or plural pieces of wavelengths in a wide 
wavelength range. 

CONSTITUTION: This wavelength multiplex signal light 
generator has a pulse light source for excitation which 
outputs light pulse for excitation of wavelength X t a 
coherent white light source 11 including a non-linear 
optical medium which has a prescribed length, dispersion 
slope and dispersion in a wavelength range AXincluding 
the wavelength x 0 , receives the light pulses for 
excitation and outputs coherent white light of an 
ultra-wide band, an array waveguide type optical 
multiplexer/demultiplexer 12 having N pieces of input 
ports and N pieces of output ports and N-1 pieces of 
optical modulators 13 which modulate the light pulses 
demultiplexed to N-1 pieces of the output ports and 
input the modulated signal light of the respective 
wavelengths to N-1 pieces of the corresponding input 
ports, respectively!. The coherent white light is 
inputted to the one input port of the array waveguide 



type optical multiplexer/ demultiplexer 12 and the 
wavelength multiplexed signal light is outputted from 
the one output port. 
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nmm 1 ] ao <;i/x*tti a -r*» 

x<d i /<;wafcy©i*^*-*E, BfifflA/^ux 

0 l*2JSLt) . Hffi*a>*i8*c£Lfc «*A 
lnG0/(2 I r I P) [km] 

a±t?*y. »»xp— ^(D«««36< 

16 ( | r I E)/(A A 2 inGo) Cps/nm2/km ] 
(16/ 7T c ) • A o 2 I r I P/(AA)2 [ps/nm/knO 

BBBJfcftftBSJ:. 

n- 1 fia>»it-r*A*7K— hr=**i-f*iA**r*N- 

1«<D#£BB4k£B*.. 

JHa t — U> hfife#£A*iU 1 o<7>dJ*7K— h^b 

WK#««fl> «h«^«: s ^ m l fc as a ^ ii^^ s- aj 

mTfH3 t — b> hefe5fc;T§^biiJ±)£*i£=J t — u> h 



B*5feft£KB. 
[BHaBtnttRW] 
[OOOI] 

ftBSBB^B-Tft. 
[0002] 

[«(DSI1 »*0>3fc»«vX^A-t?li* BASi£ 
[0 0 0 3] tZZX*. 3l**Sei£vX7-A-CM±«» 

H8it ^— kbjb^ r-r/<y >y/<^xi/- *fo>mm 

■ 2, ii5fe^3. MMR4»Mt«KMl 

«:«• »fi-r*a**»l** «EB»«*5(D»*NtLr 
2M Bitty. aS«IBlWi*ttB«»K2a)Ba»*(=«fc 

y»s«4i«. 

[O O O 4] 

[*B^*<«*L<fc5<t-r-5Bffi] KB»l7T-f/<U 

*y«iB**L. e*(c*/^uxa>*«aft**a«L. a* 

fc. LED. SLD. #^(*U— tFT>^ 

r-f/<7>:toe«ttaj*te > case) «:^a>j£*«a> 
**as*3teas35<»s**LT^* 0 1^*1 *,bs 

[0 0 0 5] *§&mt. fij£*«(D3fc: — U> hfift/< 

B*frbi*. BRfla>Bfta>ttB/<^xB#«jCL^xs 

[0 0 0 6] 

[BB*B»-r«fcAO>*S] *^0^(?)M^li§^ 
»*»BI*. ^AAo 0>BfiB*/^UX*aj*-r«BiB 
B/^ux*Bfc. aftftAo *#t;a««BHA A-ep/f^co 
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* itw^a t— u> heft** ds*-r6if«f^ 

[000 7] :03t~b>he63fe;I(!:, NflCDA*) 
[000 8] mt^CDzi t — U> h£afe;fc;1<t. N 

s&i^^&s^ m^(7>2 0(7>tti^7K— h^i^-ett-f 
^^L-rtLA^-r^N/2^o^i^§i<t^{i^. 7b>r 

afe*£A*U ^fS<7)A^/-K-h^b^^M^i#3fe 
[0009] mrfB<7>3 t — U> hafeMt, =3 

tZmz-Z (IS*3S3) 0 
[0 0 10] 

[001 1] a(D^ t— u> hefe5t*ru>r^>sss^ 

3fc£#&3S<D 1 o^A^TK-hlcA^D-r^ctlCcfciJ. 

%SiX$L%i<r> N - 1 fi(Dtt3±)?K- h £^!®3§£:fr L r 
n— 1 IIIOA^jtK— Mc i ^i«tW§-ti: 

*ii ) o 

[0012] *fc, Tu-r^as^^^^^si^mso 
tfci^jTK— k <hr 5 L^tM^it 1 *m ommvm 



Mfl^<b:Lrt±i^|-r^>C<t^r^^ (IS*il2) . * 
[0 0 13] 

[HSfe«] 

(*l*lfi«l-BI*aif=»JE) 0 11*. *%W0>&& 
*»«#**±Ma)JBi»*«a>««s*r. Blfcas 
l^T. 3fc— U>hSfe5Wil 1 7b^a3*£ftfcMJ£w 
mcDzi t-U> hSMli. 7 U-f 
1 201 OCDA^JtK— h i 1 fr£>A:*)£*l£o ^yON 
- 1 fi<7>A±J7K— hi2-iN(t di^Jz-K— h o 2~ o 
N t *tl"e*lifc&mm 1 3-2-1 3-N£^LT1*t 
1 7 U>r^»SS^3fe^^l 2<Dfcij* 

[00 14] 02li, nt-b>haMH 1 

^2 1 mj£o&mxn-ztt#&&m?&imMiit 
*»H2 2tr=cfcy«***i*. awo&iSTB 

[o o 1 5] =i t-u>h6M;1 1 1 £>3M& 

Bft*KIl2 24>l:A**ftfcB8ffl«/<;i/Xli, 
ii^^picct yf^^ h;uBA<BiBa«a>0gfl!iic» 

3b<4fta;s*a>*«(=a*y*&«>-6t. aae««iHic 

t — U> hC=l£/»<yj&dft*o f Lt, L/=lMcBiB*/< 
«J|ctt^(=|£A<oT^<a>-eaiRM-C?-«^a:*. * 

3t7!)^^-r^)ISoB^*/N 0 ;ux(D=i t-uvxic^y 
[0 0 16] ^FblC. aMI^I^^^x^^ h;u 

ja»*«±-r*eBfa«««i*«Bfi/<7— t?ecy % 

»H2 2 tfflt^tltfBfi/^^— <D«»bt.RHIBT?**. 
KIT. #«^«K2 2t LTffll^*9»8 (m- 
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[0017] 4fti6Sda)lsi^b, S;*:*iJ*#£#x.& 

Bfi* (aSftAo)<fc4 5te»;l## (*ftAf ) £<7>*3 
ffl«»SIQs(=2 7r c | 1/Ao-1/Af I : c(iS^« 
0>*il) it. 3 *3f«8^«»*r (=2 7Tn 

QS = (2 I r I P/| i52 1)1/2 
t<f*. *fc. *«Mfl)*J*L [km] t-f&b* Q 

Go =exp(2 | r I PL) 

[0 0 18] CCT% fife*35<5lttM(C**-r*fcA(C 

lis Qs ^te^r«»**iO^fiA<*s<0-e. *£(2) (D 

LC =lnG0/(2 I r I P) 

[00 19] <tC5T% ^Ao 0>BiBfll3te/<;u;*£SS 
«Ao±A A/2(D43taft;1^5feO)3t»*l»»Lc 

r = (1X2) | d D(AQ)/d A | - 



2/(AA e ff) C1/CW km)] : n2 l*A»»»<D#Mafl&J3 
Cm2/W] % Aeff l**»aBa>*»Wrfflai 
Cm2] ) . ft«a»*<DBiBffl*/OUXa>tf— ^/W— 
*P CW3 . %«X»0>^fK£^2 Cps2/km] £iT& 
t. 

CTHz] -(I) 
S l=fclt£4*«;I^*»]K(DfiJ»Go I*. 
■•(2) 

Go 1*1 «fcy*#<tt«t*ttf«:?>«f:L\. :(Dfttt«fciJS 
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= (lnG0/16) I d D(Ao)/d A | ■ A A2/( | y | p) --(4) 
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I d D(Ao)/d A | ^16 ( | y \ P A to) /(A A 2|nGo) 
I d D(Ao)/d A | ^16 ( | y | E)X(A A2|nGo) 
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X^P>»*Ao± A A/2<D43fc*;E*A*»£*1***: 

QS = (2 I r I P/ I #2 I ) l/2 ^ 2ttcAA/(4A0 2 ) 
^tttt*il£&g>&:l\i ^-"C. ^2 £D(A)G>H«5t 

| ^ 2 I = A2 I D ( A ) |/ (2ttc) 

I D(Ao) I £(16/* c) ■ AO 2 I r I P/(AA)2 
*(10)f*. £(3) -C«3t**l*« 

£lnG 0 /(2 | r I P) i:W:oTlfc4*i«citsMi4: 

[0021] ftmfc&^nm&mttt'tj^cDt:- 
e-<7/^9-po ti*. Bfiffl*/<^xa>*»fcfc»a> 

fetiXc— flfticftttft. z^q>l*^iE^Stcy £ffil*T\ P 
= aPo i:itci:A<-C^^ 0 7b<f»atBH*$»a 

(»»-r*#a»35<A Lo>3fe»«»**-r*) 33. tu 

SS7b-f 3 1 lcA»**i*=ftl*. A*«93 >4r-f:7X9 
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^^W»»3 4lcM»Lrt:3tel=l*»SM&*fiA L(C*tJS 

ft) i=«*:y*fcsa>-e* uA«3>^7x7 7*»ai 

3 4(DU>X»S^ai2lffi»»i»7U-f 3 5(7>A^3ffllC 

[0 0 2 2] C<D7L^ 1 2 0)Atfc 

*B8«f*. H3(c^?Tcfe5^A^7K— h<Dfi«* 1 o-T 
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16£L. A*tK— h i 1 lea t — U> h£fe5fc*<A*£ 
*tf-£#t::. tti^/K— ho 1 -o16lc««A i ~\\ef>< 
K&Zti&tTfht. A**— h i 4lcA±i^ttt-=3t 
-U>hSfeM> dJ^]/f-Fo1. o2. — . o16(C 
*«A4. A 5, A 16, A 1, A 2, A3 A<»a**t«. -CD 

S*u &tb^/-K— M=#»Sft&*/<;uA(D/<;UA«r4 

[0 0 2 3] 01 rz^*r«^-C(i. A*#— h i 1 (C=j 
t — !✓> hefe**<A***i-5i:, t±J^37K — ho 1 , o 
2. — . o Isnc&gAl, A2, An t — U> h& 

02, o3, o N(Ctli^l^tL^?^A2 > A3 r • •-, A 
N 0>*/\ a ;ux(4. »J6-r*3tSEIH« 1 3-2. 13- 

3, ■» 1 S-NtMlfX^ttU. 

— h i 2, i 3. — , i NlCM^tl^o C+1^(7>^IS<1 

Wtt7l/^*KHjtf»Xll 2T?**Sti, KB A 

t - 1 = mod [ ( s - 1 ) -h ( q 
htfiZ> (iqffl . 1S1S. " Loss- imbalance equalisation 
of arrayed-waveguidegrating add-drop multiplexe 
r", Electron. Lett. , 30, pp. 1 160-1 162, 1 994) 0 
T? % q, H4. =1 t — U> hafe5fcO>A*?K— 

(i q ) taft*a«^fta>tb*/ic— (or) ic 

»J6-T4o t. s!4. »«**i*A*#— h»# (i 
t) hS# (os) l=»K-r«o mod [A, 

B] (4. A*BT?8lofc*yTffcS. 
[0 0 2 6] (£ 2 Xlfeffl-ff*fli B4I4, 

£ t - s 0>tt»ffij&<. N/Zktt&&5lz*7izv h£ 
**T»«Lfc*a>-t?fc5 ( mod [ (q - r) +N. 
N3 =N/2) e cc-eii. Atti**— h«IM*16<k 

h i 4l=A*S*u U*iK— ho12*&»«Bfi** 

*<m***i-5«^*^to a**— Hoi. o2. 

o16(=l4» 3SSA4, A5, — , Ai6, A ]. A 2. A 3 (Da t 

ttJ^J/K— ho1, o2, — , oil. o13, o16(Ctij 
A4 t A5, A 14, A 16. A3 C05fe/^U 
XI4. ttJ£-r£5fc^HS§1 3-9. 13-10. 1 
3-16. 13-1. 13-3. 13-5. •-, 1 

3-8£:frLTA2)7K— h i 9. i 10. M6. i 
1 . — . i 3. i 5. i 8(CM^tt^)o 

[0 0 2 7] Z*l&<DCTOT*»7 b-f »*Bfi*ft 

*«#*i:LT-lSLTtil**tl*o fefc. tb^/K- h 
o12lctti***L-SaSAi5<Z>*/^xr*TU-<»a»S? 



tK— ho 1 frz>%L-g:2>mmmtt LT-mLxtht\£ti 
& 0 ta*7K— ho Krai***L*a«Ai 

;i/Xli7l/^ Wa»S3fe*»a«1 2£ 1 [s]ifi«Lfc*£ 
H"trfc&<7)-t?. «lSCH-eft*i:^:*i(c#A«*3!»<ffea)a 

ft(D«^fttjt^r/h*i^. -r<f*5*>. matf— ho i 

ho 

[0024] zOJ;9l:, **J6«-Cf*ru-f»a»S! 

2(DW3ea>Attl*7K- h**SEH*l 3£ 

X«0>«fjB£ 1 o(D7U-f»«BB*4»*8t*«i 

flJ^dfltjaLfcW^ «$«¥5-2 2 1 2 5 9^<7>m7 

ho 

[0 0 2 5] 1 oCDiijatf— Y~ Wm^Jttfih 

***L*fctf>a>7u-fwa6»Si3fe*»ai»i 2(DAd3^i 
tf-ha>}£lS3M<M4. 

r) + N, N] -(11) 

**»a«i 2^1 iHiiaiaLfcf£it-cfc*a>T*. 
mtit i=» ABft*<flba>BJt0>B*jfe£ tt^x /h 

L x 0 -r#*>*>. tti*7K— hoi2(c»yta**i4a«* 

[00 2 s] mimmm\ztt?z*mmmo>m&\t. & 

a»fi*^»a«i 2(7)#^~hcDS^ii. *t>a>#— 
ht»»icLr»aar=tt-3T»y. *ioa>?K— h©« 

**<*ftT?fcy. tta>7K-»h<Z>«**<«*i:*-6o Lfc 

©««-ett. *3i<7b-fW»a*t#Mi 2^2© 

m2H^0iJ(D«/i£-r?li. N/2«ltf6Lfc»»fl!> 
Alii**— hS«»Lrt^*(Dr. «ffe<Dtf&o*A<3F 

[0029] «3 Hfi6«-K*« 2 ic^fiS) El 5 14, 

*#ifcat-u>hfife*(4. 7b-f*»Bffl**»» 
B 1 2<7> 1 9(DA^]/t'- h i 1 fre>A***i4o tti^DTK 
-ho 1-0 Nl***if*i»»t4ta>A<*«B*l 3 
-1-1 3-N/2^LT1^1 lcffiK4*i<& 0 
[O O 3 0] A^DtK— h i 1 ICZJ t — U> hSfeft^A 
^J^tl^cb. tti±i/-K— ho 1 , o2. oNCSfiA 
1, A2. An Ozi t — U> h<f*/^UX*<-t*L-f*ittJ 
^^tt^o :ct?, aj*uK— h o 1 (D*ftAl o>*/<;u 
Xl4ft*»8i 3- 1 ^^rLTtii±i/-K-ho 2l::A;£>£ 
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*U tb^DTK — ho 2<Dfo&\2 <7)7fe^yUXfi5tSP^ 1 
3- 1 ZftLXftJltf— h o 1 ClA;*)2*l£o ffetf^T 

a»Ai. A3. A5.-. A M-i 0>*W(i^-3tf*. fciJ*)* 0 — 
ho 2, o4. -. o Nfr£>A2)£*LT7U-r^aS&£J 
**#S8»1 2t'^^, A*7K--h i NA^»«* 

ft* A 2, A 4. A 6. An 0>ICH«**l*. h 
o1, o3. — . oN-1^bA*itLt7Hi»8 
S*d»ft»i 2T?£a**u A2)7K-h i 2*Nf>ftS 

aftAi ©*/UxtatftA2 <wfc/^x*<HB#icfciH 

2O0>ft*8 (Ai, A3. A5.-. An-1 ) t 
(A2. A 4. A 6. ■ An) f*P i:*#J«»* dftfi 

*fc. *MMiTi**tti::N/ afl- 
oat L^*«-e*fciM&<* a«*a«#*a)«*^^ 

If* 2 H8S0iJ0>£ 5 (cS!ft/<7-(D«lKBI**<ft«*« 

mod [r-q + N, N]= mod 

mod [q - r + N, N ] = mod 

MM" ( i q) £«*£S«^#a>A;&7K—h»*§- 
(i r) IC*flElT£o t, si*. »«**L*aia»K— h 
« (ot) tlllM-hif (os) i:»J6«, m 
od [A. B] \t. A*Bl?9Jofc*y-C?fc4o 
[0035] ^Hfifefljirte. fflitff 3feKHW 1 3-9T? 
&^A4 (D3fe/^UX<!:ftSAi2a>*/<;UXA<|^ft»cS«S 
2*u <tti(cA^J7K- h i 12j*&aiaS*L*cii::fc 
<2>o -Tttfeft. 2O0>ft*8 (A4.A5.-. A 11) t 
( A 12, "". A 16. Ai, A 2. A3)tt0i:OT*#S«tS 

f*. ttlZ t -s(Dlft»flt*<N/2 = 8(C3S*ct:5(=K3e 

l-cjsu. m2^ste«<tiHi4i!cTu-r«as&^5 , c^a 
[0036] (is nmm-m*m 3 ic*jjs) h 7 it. 

1 4TfN#(tS*i, **L-P+i*>S:*Rlr3£a>ft«*a«-r 
K/<X7-fW 15-1-1 5-NtcA^D^H 



[0 0 3 2] <«43eSfeffl-IMe*2|C»j£) ®6I±. 
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^■To *9IJ6«-Cli. Att5^7K-h«N*16t L. at 
— U>h^fe5t^l 1 A^t>tiJ***tfca t — ls> h&fe 
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[0 0 3 3] A*?K— h i 4C3t- U> hSfe&^A 
ffi*7K— hoi. o2. ■-. o16(::ftftA 
4, As. — , A 16. Ai, A2, A3 <D=i t — U> httft/<JU 
X^-ttL-ftLtb^JStL-So tb**— ho 1 <Dft 

SA4 <D*/<;i/Xli3fc£BIS 1 3-9*^LTdi^7K— 

ho9i:A*ik tfl*7K— ho 9<DftfiAl20>5fe/^U 
X{*3fe^U3S 1 3-9£tfrLTtB*7K— ho 1 ICA:fc£ 
#1*. ffe^T^fcoTL^tb** 0 — hP^T*, 

2T?^ft£*U A**— h i 12*>£ft«#S«^3t£L 

[0 0 3 4] 1 OCDtti**- h*&ft**m«#*Jb<B 

***i6fcioa)7 »»Ba**»at« 1 2<z>Aaj;b 

[t-s + N, N] ■•(12) 

[t-s + N. N] —03) 

■t*L-p+L»lt"r**«IH»1 3-1-1 3-NT?SIJl£ 
*t*o #«^«I*N X1^^71 6-Cftft**t. a* 

[0 0 3 7] ^Hffi^J(C^tf^) 1 x NftjjZr^ 1 4<t3fc 

/<> K/<x?-f 1 5-1 — 1 5-NIi. iSLfci 

*«rc*5(+*Tu-f»a*S!**»ft»i 2ic^a^L. 

ftftAi - An a)3t-b>hft^^A$»6*»8 
Ltiitl)p *«««>/<> K«jS*tf«*^^* 

y*5e**i*. 
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x^^l. *&icGHza>«yfiLHaao>efe/<;ux* 

(SBiB/^^— CfcA<T7#*. 

[0 0 3 9] za>afe/<JUX*7U4«XftSft*#ft 
»*fcf*ftfta«*S(cA*-r*Ci:lc<fey % 
ft*ftfija»**-T**/^UX»i: L. c+t^^^fc 

xo)/^ux(s. ftfi^^^;uP B 1Pa(i. ffli^{7^M 

Bffl**»a»*fc(*a*ai«*«(DWtti=cfcyff«(c 
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g«-f£C Cftl^y, 100Gbit/s~1 

[isis<»fa*tciftB^] 

[02] 3 t — uX-Sfe&ai 1 1 (OHIfilt^^-rEl. 
[i4] *l6Bj£D^*^fi«^5tfl±SgcDm2|g)Sfe<5i| 
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